A. What is a protocol and why is a written protocol necessary?
A research protocol is a detailed plan of a proposed project that provides written evidence of the need for the proposed study and its feasibility. It is the starting point for all quality research and indicates that the proposers have, as far as possible, considered all relevant points before starting the project.
Research ethics committees, research and development committees, and funding bodies will only consider an application if it is accompanied by a protocol. It allows any individual or organisation the opportunity to make a judgment about the scientific and ethical aspects of a proposed project. It also supplements any application forms that have been submitted and can be used as a resource to provide answers to questions arising from the application form.
The protocol also provides its authors with a reference point during a project as it can (and should) constantly be referred to in order to check that all stages of the project are being satisfactorily completed within the schedule. A protocol should include justification of the need for the project and a detailed plan that sets out for the investigation:
• What is to be investigated.
• Where and when it will take place.
• Procedures and methods to be used.
• Proposed timetable.
• Resources required (technical, scientific, and financial).
B. The topics that should be covered in a protocol and its layout

Introduction
This paper, the third in the series, will address the fifth of the ten stages of a research project suggested in the first paper. The ten suggested stages are:
1. The initial idea (asking a research question • Title.
• Administrative details and a summary.
• Introduction.
• Aim.
• Statement of the problem.
• Methods.
• Analysis of data.
• Proposed schedule.
• Facilities required.
• Budget.
• Further considerations.
• References.
B1. Title
The title should explain the project. It will usually be longer than the title that will be used if any papers arising from the research are pub- 
B2. Administrative details and a summary
The following administrative details and a summary should follow the title page:
• Contents page details relevant sections and subsections and lists page numbers.
• Signature page is signed by senior members of the research team and dated to confirm that the version concerned has been approved by them.
• Contact details for the research team members listing postal and e-mail addresses and telephone numbers for members of the research team.
• 
Example
There are no references relating to the denture-cleaning habits of elderly Caledonians but there have been several general studies relating to patients' denture cleaning habits. Details of the key studies are given together with the justification for the study, which in this case is that in Scotland previous studies have only investigated the complete denture cleaning habits of the institutionalised elderly and not those living at home.
B4. Aim
The aim(s) and objectives of the study should be set out clearly, ideally in a single sentence (the difference between aims and objectives has been described earlier 1 ). Essentially, the aim is the overall goal to be achieved and the objectives are steps to achieve the aim.
Example
Aim:
To investigate the complete denture hygiene procedures employed by non-institutionalised old age pensioners.
Objectives:
To assess the use of chemical denture cleaners in the study group.
To assess whether or not there are variations related to gender and age.
B5. Statement of the problem
This statement should provide a summary of exactly what the project is trying to achieve. It should provide a more detailed background to the problem than the brief scenario sketched out in the introduction and end with a question.
Example
Fife et al (1988) showed that institutionalised elderly patients were frequently unable to clean their complete dentures adequately. The proposed study will address the question of whether or not this finding is also true for the non-institutionalised elderly.
B6. Methods
Having established what the project is trying to achieve, the remaining sections should explain how it is proposed to carry out the necessary work. The methods section should:
• Detail exactly which procedures are to be used.
• Show that the proposals are possible and practical.
• Identify potential problems and suggest solutions to them.
• Detail-most importantly-the proposed methodology for data gathering and processing.
Each project will have its own particular characteristics; for example, there will be differences between the methodologies used for quantitative and qualitative studies. Virtually all will have a 'study population', and details of this population and how it is to be scientifically sampled must be defined. Laboratory methods should be described, if they are used, as should proposals for the use of questionnaires. Prior to writing a protocol, it is wise to discuss proposals for population sampling, data collection and analysis with a statistician, so that they can be justified in the protocol. In particular, the following points should be considered:
(a) Population to be sampled describes inclusion and exclusion criteria and how anonymity for individual subjects will be maintained.
(b) Sample size explains how the sample size will be calculated, the power of the sample (power calculation will be explained and described in the paper on collecting data, which will appear later on that not all patients will meet the inclusion criteria and that some will not wish to take part in the study, all edentulous patients who attend these practices over a fourmonth period will be invited to take part in the study. Those who are unable to clean their dentures because of physical disability will be excluded from the study. The nature of the study will be verbally explained to them and they will be given a patient information sheet (see appendix 1). If they agree to take part, they will give written informed consent using the form at appendix 2.
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The patients will be asked about their denture-cleaning habits using the questionnaire (appendix 3). This questionnaire has been piloted on a sample of 20 volunteers.
The patients' names will not appear on the questionnaires. Each questionnaire will be given a unique study number. Ethical approval for the study will be sought from the Tayside Local Ethics Committee.
The methods section would then go on to describe proposed data analysis, schedule, facilities required, budget and dissemination of results, as detailed in sections B7-B11 of this paper.
B7. Analysis of data
This section should be written following statistical advice from a statistician, and should detail the methods to be employed in analysing, interpreting and presenting the data.
B8. Proposed schedule
This should set out a timetable for the project and include details of the proposed start and finish dates, as well as the expected hours involved.
B9. Facilities required
Apart from those available in general dental practices, other facilities may well be required.
All should be listed, including workspace, equipment, technical help, advisers, computing facilities and transport.
B10. Budget
It is essential to be aware of the costs prior to commencing any project, whether it is selffunded or partly or wholly funded by a private organisation or public body. The budget should be realistic and include the costs of:
• Salaries and wages.
• Purchase and/or hire of equipment.
• Consumables and transport.
• Time taken by all investigators (including dental nurses, administrators and practice staff).
• Telephone calls and photocopying.
If external funding is sought, the budget will have to be justified. If no external funding is sought, or if it is not forthcoming, those taking part in a project should be aware of its costs.
If a university department is leading the project, it will almost certainly charge a university overhead to cover the cost of the use of its premises and equipment. Typically, this may be between 30% and 70% of the total budget. (e) It is also advisable to run a pilot study, as a preliminary to finalising a protocol, to check that problems have been identified.
However, even a pilot study may require ethical approval. (g) Check that, where appropriate, the protocol addresses the following issues:
• Assessment of efficiency.
• Assessment of safety.
• Subject withdrawal.
• Deviations for the protocol.
• Data recording.
• Statistical considerations.
• Data and document confidentiality.
• Quality control/assurance.
• Ethical considerations.
(h) Finally, give the draft protocol to someone who has had had no involvement in or knowledge of its development and ask them if they feel that they could undertake the study using it as their blueprint.
B12. References and appendices
The protocol should end with a list of references (as appropriate) and be followed by appendices as necessary.
Typically patient information sheets and consent forms, letters from ethics committees, copies of any questionnaires (or draft questionnaires) should be attached to the protocol as appendices.
C. Suggested further reading
• O'Brien K, Wright J. How to write a protocol. J Orthod. 2002;29:58-61.
